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(57) Abstract: 

PURPOSE: To provide a new plasmid capable of 
secreting and expressing a useful protein and peptide 
such as a physiologically active peptide, a hormone or 
an enzyme by a mold or a yeast. 

CONSTITUTION: This plasmid has a promoter capable of 
functioning with a mold and a yeast, further a signal 
and a terminator required for the secretion and a DNA 
region, replicable and selectable in Escherichia coli 
and is operable with the mold and yeast, e.g. a plasmid 
pY4'. The exemplified plasmid is constructed according 
to a scheme shown in the figure and a plasmid pLGR80 is 
obtained by ligation of a plasmid pLGG300 to a 0.63-kb 
Xhol/Ncol fragment derived from a cDNA. A plasmid 
pLGGlOO, the plasmid pLGGSOO and an about 1.0-kb 
cDNA fragment are prepared by inserting a mono-and a 
diacylglycerol lipase gene 2.0-kb Hindlll fragment of 
Peniciilium camembertii U-150 strain into a Hindlll site 
of an Escherichia coll vector pUC19. 
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(54) KSMO*»3 SM*i«*J:«»STttffl«II6;fej|?U^:/^H4^Sff8affl:/7X5H*J:r«-nSfflV>fcjKU'^:/ 

(57) imm] 

y-fen-/pyy<— ifiie-T-^WL, -k^m-Q^m.ii^-(J 



1 

mz. g y Krowflgfltt) L < fifigiaflsSr => - 

K-rSDNA?r^-r5W*«lIE«W7°7;=^5 K, 

■^5:3- Ki-5DNAga^JdS, mVy<—^M&^(Ooh 

ffltiSS.U'fi8;3^:5'>'^'^°^'K^="-Ki-SDNAg2?iJ. 7°^ 

K-t-'5DNABB?!|(0{Brti,;4»-efc5t»*:S3 

iS«w::7°7^5 K„ 

7Ky-<7"^K<oSSigSo 

'OJ^ • ;*-^>''<ypg^i'Tfe5W*«8|E«<^4^y 

T- 8 BEftrosK y K«)^jgj*o 
[0 0 0 1 1 

-efoSo 
(o 0 0 21 



(2) !|#M¥ 7- 1 2 39 8 7 

2 

[0 0 0 3] *4^tB{ct3ft-5:/n^-^-SrSaseK 

^lV^T% 7— ^itfi^^<^ ^— (Biotechnolog 
y. 5, 369 (1987)) , ^ y caf^/W • y— 
atr;^/N^ Ka7— e'ljte^W7°i3^— ^f— (Biotech 
nology, 7, 596 (1989)) , r;?^'</V'=^/^;^ • 
^<r>T/\^y7-r ^y—tM^^<r>-:fn=^—9— (Biote 
chnology, 6, 1419 (1988)) <D4i-g-/i i:*;)S^5<, L*^L 
;i;J5fj^;=v'y tjr A (Penicillium) MS3l5ro7°ci ^ — 

[0 0 0 4] ^mt^^^Vts -oWT^n^-^ 

[0 0 0 5] iie^x^s^tf^fflv^T^sseK 
[0 0 0 6] Ld^L, ^taEi: ltt;^^/v^>'1';=^ • K 

:ff~-^M<r>if/\^=iTS. y—ei:m^^tcm (Biotechnolog 
y, 5, 369 (1987). Biotechnology, 5, 713 (1987)) , 

^^i: L.xTy^-</i-^/i^:^ • ry^y , ^m-i^'^^mi^^ 

40 7— ^^fflV^fctfil (Biothechnology, 8, 435 (199 

0)) , Lxhv • y— fe-f. 
tg:iy^'-r/^t LT h y 37"Vi--^ • y — fe-f Efe*<^-fe ^ 

Ki3 7— g~ I ^SrfflV^fc^il (Biothechnology, 7, 5 
96 (1989)) tfihhoy^Xh'O . JSSrIU' LfclSIS^i}^ 

[0 0 0 7] 

50 t\^x^ki^mRxmn<r>\<^-ri\^\z.^mm^mx. ao 
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[0 0 0 81 

loo 1 01 *<^S*5J:U^^S(-*5V> 

(Mol. Gen. Gent., 194. 494 (1984)) . U ^V:^ • 
:=^^^:^a:>^)V:=iT (Agric. Biol. Che 

m., 50, 957 (1986)) . y >^>^;^ • ^^i>;^<^)T;^/>Vu 
'rH-y^'^'^'r4'^-''^^A^^ (Agric. Biol. Che 
m., 54, 1771 (1990)) . ^ V y ^ • ;^ V^/l^^ 

(Gene, 103, 61 (1991)) OO^^n ^->5^-^;dS^tf ^tl. 

So 

[0 0 1 1 1 X ^»m\a^. ^::^iyV • :^'ry^/U 
=f'y((D^JidX XJ^i^^T iy/l-^ V-t^ y if iieT- 

[0 0 121 '7im\z.»^m:fii^y^'r)\^^. ^^m^x.xm 
Ti//i^^ y-fe:t3-->'^'y y^y^^w^.. 

[0 0 131 *yh^-^^-^-ti> 

vy • ;^-v'>^^/i^^><(7)^y *5j:r/v^rvyu^y 

n —/I- y /N— if iie^OO — ^ — ^ — ^;55^tf bix 
[00141 ^ LT. ;*:^P^(^fr^5>i£:>«S.:7^7;^ ^ K 
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[0 0 151 (l)^a^itS-<t S6tJ<^)4^y-<:y^KSr 

[0 0 161 (2)B6<)c^7Ky-<:/^KS:#ALfc^O 
[:7'n ^mK»i^^m^ii^y^')'^v-'^^<07^ y 

[0 0 171 (3)^y^Qj:tJ«i^Tv^/^^yiro-/vy/< 

20 [0 0 181 {A)':;^m\^>^^WS:'y^^^^tnih<Dif^^)-< 

fi, DNA»f>Hr6^S^<5o/cij!){c:AX(7)T^y®^gS?y('i/^ 
S:!l^t>*>9. *fc. Ly s-Ar g/^^(7):/p-fer5/v' 
^-^diCi^^/^ T ^ y ^BS?iJSriclEl&^i;i»Ai-6 ir 

fc^V^fi, ^y joJ:"C/v^TV/l-^y irn— /vy /n"— 
ifcoC*iffi;0^e>3#@4BJ:U^2*@i^Ly s-Ar gSE 

[0 0 191 ^?^m<Dmm'7^mm^yy^^ h^<Dmm 

[00201 ite^(Z):y*a^-^-*D K^Jg. 
^Afe (Proc. Natl. Acad. Sci. U.S.A., 82, 488 (19 

85)) {^x^mm^^mmmmtmmtL^mA^^. 

mKxvm^mi^. DNAmntLxmm\^. mwr)i^ 
ht(Dm^iF'tmam^x\ i^mm(D-<i^^ -titbit 

40 pUCi9(;::#A LT#?>n6o 

[00211 ■^x:i^-^-isxi/=i-h^m^. 

— ^—m^iODNAm}!^^. PC Rife (Science, 230, 

1350 (1985)) \:ixr)mm\^n^^th'^mxh^o 
[0 0 2 21 ^mmn^ ^e>(-^m. >t:/^^v, ±mm 

ti.xmmir^:^m^i>m7f^'t^i>(7)X»:>^. m^it. 
[0 0 2 31 (1) ^m^^y h<Dmm KpY 

50 - K-T'SDNAl^^ftCOlf A) 
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(2) mn^t^-^^y'y^^ k<d«^ v 

(4) 

[0 0 2 4] (1) hcomm KpY 

[00 2 5] :i(Dm'^^mz.»&Wl^^^^^^t LT51*^ 

[0 0 2 7] (2) ?i^Htel^-:%m:7^7;^^ K(5C>«^ 

m^tf -fe :y h <7)?F^Hte^-<^ — ^(^if A) 

Y y }^ —i/ a V (Co-transformation) t^'^^ 

[00 28] ( 3 ) W^m.^Wk-m^^y :^ ^ \'(om^M 

<2j^(7)irifeT**<^S (^i);ttJ Mol. Gen. Gent., 218, 9 
9 (1989)) t>b<f*^S (fi«Jx.tfJ. BacterioL, 153, 
163 (1983)) ^^I^Kte^-r^o =i-b^>^;^4^-y-v^ 

K {1) -e#fetu/c^m;^-t hODNA»r>ltt> U< 

[0 0 2 9] (4 ) m»mmi^(omm 
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(3) xnhMcmm^mi^^. m^^^mi^-mm^i^ 

[0 0 3 0] n&^(D^V^y'f'hlt. \,^t>^fj:^h(OXh 
10 [00 3 1] JEJlT{-*lfe0*J*fflV^T. *^MS:f?^^t-Ift 

Xffifig. (1989)) i^it^oTfrofCo 
[0 0 3 2] 

[^ifeWl 

*JS0iJl 

20 ^ni/y • ti-^^^^)^"^^ U-150*(7)^y :^5J:tJ^v^ 
Ti^/V^^'y irn— /l^y VN^ifitf^^ 2. 0-kb HindlllW- 
>t^;K:^B-<^^-pUC19 (:*:^S&tti:i> Gene, 33, 103 

(1985)) <^HindiiiSP{i{;iffAb;rc>^^;^^ Kplggioo. 

PLGG300 (rtLbPi:?"^^^ Kf*. 2.0-kb HindIII®f)t 
;^|5Sv^^c3^;i^rS]^c:^fA$^^TV^6) *5 J:U?^1. 0-kb c 
DNA^f.H' (Gene, 103, 61 (1991)) SrW^Sf{;iffl V^fcio 
[0 0 3 3] :i(7)^y*3J:t;5v?TWWi5^yiri3— /uy /n' 

U-150t^ (^^i/y r> A • t:"— (Penicillium 

30 sp.) u-150, PERM p-i0452o ;r (?)0t*n^t;i-<::^ V y 

f^iii • tt-^l^^A^"^^ (Penicillium camembertii) 
^^ixyh(Appl. Microbiol. Biotechnol. , 34, 720 [19 
91] )o ) (Gene, 103, 61 (1991)) 

[00 3 4] *i*>f ^^hn vSr'&*/^VN^yib*J:o^i;^T 

i//Ui5^ y -fe: n — y ae^^lt^ Lfco pLGG300 

S:MP5^*NcoI. XhoIT-S{55^5>ft? L^«m^4^^1. 0%{g: 

tPffl« 0. 73-kb XhoI/NcoI»f>Tr;5S|^;d^ttfc*^4. 0-kb Xho 
40 I/NcoI»r>i-S:*«-3©]KL;rc:o ^(ODNAWint. cD 
NAS3feO0.63-kb XhoI/NcoI»r>}'^^-f -J^— V a >^ Lp 
LGR80^#fc (lai) o 
[0 0 3 5] y^n^-^'-iSJztJ^ri-Kffl^Sr^tPDN 
A»ritft> pLGR80^g|Si: LTPCRffi{;i<t 91t*SL 

M4' : 5' -GTTTTCCCAGTCACGACGTTGTA-3' 

TUyy^-^-t LT. 

Sal : 5' -GCTTGATCTAAATTGTCGACCCTCTTGAATG-3' 

50 f--^|±S) ^ffll/^T^figbfdo PCRKlt^i. Gene A 



(5) 



7-123987 



8 



[0 0 3 6] 

HzO 63.0 PL I 

[lOx] Reaction buffer 10. 0 fil 

dNTPs, Mix., 1. 25inM 16.0 // 1 

±^':fy-f'^—M\ 20 /xM 5.0 //I 

TSST'^-I'-^— Sal, 20 AtM 5.0 //I 

PLGG300, 2 ng/fil 0. 5 M 1 

AmpliTaq"DNA^y 0. 5 1 

[0037] 94 0.5^^^ 
55 *C 2. 0 55- 

72 0. 5 ^5- 

75i^F^1^:/^^^-h tfco RiS*«5^i.0%{g:St^.T;^fn' 
-;^m^»«it-WL. ii*i$ti.:r::«^i.6-kb(^>DNA»r;t 

*3j:t;^saiiT*MSL. mz<mmmx-«iimLtipucmz. 

[0 0 3 81 m^i^ — ^^ — ^—^^<^^ 
fro /Co pLGGlOOSrSiJRR^^Dral*? J: rJ^HincI I -CiOfffl 

L. ^ — ^4^ — ^a^T*fc5*^0. 48-kb Dral/HincII 
f^jt5r*g| • ItSaUfCo :i(7>DN Affair ^pUC9C0SmaIgP 

[0 0 3 9J m\^-:^^'^-^-^^'(i=^—vm^t^- 

b BamHI/EcoRI^K-^W • »MLfCo r(Z)DNAE&f>^ 
Srl^ C< $lJPgffi^^BamHl4^ j:i;^coRI-epPMSal^g(55i'^W 
LT#fc*\l4. 3-kb EcoRI/BamHlBf)!'}-^ -^^i^ 
pY4'Sr»fc (0 2) o 
[0 04 01 MMM 2 

^pS2(Z>^»|| 

T*S>'5NIH-Sape-4jMJjaS:iS«U. (J. Biol. 

Chem., 263, 17117-17121 (1988)) {;iJ: «9 r 

T iy/l^^ y -fe n — /l^ y ^'CO n — K®*iE t ^ 

DNAItf>T-^ftML;rco PCRRi&(Dtc^(D±m.':fy^ 

S2-a : 5* -ATCCGTCGACTCGCCTGCTGCAGCTGCTGA-3' 
S-b : 5' -AATAGGATCCCTTAATTGCGACATACGCAG-3' 



1?— ^tt:8J) S^fflV^T-g^^LfCo PCRglCri. Gene A 

mp" kit (/> — ^^VrcyU-x- — i^-r^^'Vt±i3) (5] 
?±Of— ^/L-- (DNAitiH^M) tCj:9fT 

[004 11 

H2O 62.5 III 

[lOx] Reaction buffer 10.0 /x 1 

dNTPs, Mix. , 1. 25 mM 16. 0 1 

10 ±8E:/7-f-^— S2-a, 20 5.0 //I 

T^^y^-^— S-b, 20 mM 5.0 111 

Template, 1 ng//z 1 1. 0 1 

Ampl iTaq"DNA4< y ^ ^ —if 0. 5 1 

[00421 94 ^ 1.0^ 

45 *C 2.0 ^ 

72 2. 0 

r(Z)*f4^TT*RlCSr25lJ->f i5^/^fTo/cm. * ^(-72t:T* 
75>ra-f >^=¥^^-M-fco SlJ;:?«S:i.0%l£»;^r;^n 
20 -;^«^*t(j(-WL. ^i^g$^^fc^i^J0.22~kb<7:)DNAWr 

[0 0 4 31 2fc*;ir<7)DNA»f>T*SrMIS»*SalIi3<tU^ 
BamHIT^iaL. *fcpY4* *ffilJRB»mXhoIt5 J:D^ainHI-e 
$C5^^«?*QiaLfc^. ^ftm'g^?K*1.0%{g:iS.^.T:^n^ 
>^m^?*S!j(-#tL. PCRSi^T*fc^^^O. 22-kb(7)SalI/Bain 
HIf^)tib^<t U^pY4' S3feO*^3. 8-kb<^XhoI/BamHlWf>H'«:m 

>'f -5 r t J: «9 ^ KpS2' ^#/co 
[0 0 4 41 JEJc:pS2MciQlt'5^/:i^J:t/v^T-WV'^^^y 

(v'hv'^^)(^^^?r Mutan-K (^SitttK) ?rfflV^fc 
Si5{41#^«j^S#Affii-<fc'9tTV^:/7;^^ KpS2S:»fc 
(123) o 

[0 0 4 51 mMm^ 

y hpS3(?:»1#^ 

if — < V^^milEt*:* =1 - K-r ^ D N A ?rpY4' (r>^=^ y 

• ;^7-r>-^/v^>f co^y*5j;Tj«-:;^rv'/i-^y -tn — 

40 /vy/N^^if(Z):/i/:/nt5j:U^N*ffl=i-Kffi*iEi:>5^---^ 

S3-a : 5' -ATCCGAATTCTCGCCTGCTGCAGCTGCTGA-3' 
T»S:/^^-^-t LT. S-b ^^:te<?[|2 if^^d'&fiK 
PCRSlSSrfTo/ho ^/^;^J«^l.0%fg:Bt-^.T;^n'- 
>^Sm»Bjf-«L. ii*S$nfc«^jO,22-kb(?5DNA»f>}* 

[0 0 4 6] ^{:ir(7)DNAWr>t5:ft*JPg^*EcoRI*3j: 
50 mamHIT'^O^aL. i /cpY4' ^*JPgi#*EcoRI*3 J:maiTiH 
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I/BaniHI»f>i-i3 J:l/pY4' ^^COmS- 9-kb(OEcoRI/BainHI»r 
4) o 

[0 0 4 7] mmmA 

-|f_^c/^gj|g^;g.ri^ K'r^DNA^pY4'0^:=iVy 10 
• :;?7-^:/^/U^>f (Z^^/isiU^v^Tv-z^^^y •feD-- 
?rffl V ^T D N A KfK- ^f^S L fCo 
[0 0 4 8] iSk{::r(^DNA»f>i-tpY4*Srffi'JIS»^SalI 

— ><^m^*tft(-'WL. PCRmfeT*fc5*^0. 22-kbc^SalI/B 
amHI»f>H-*3 J:i;«pY4' ^%<Dm\. 7-kbOSalI/BaniHI»fitSr 

3 ^wir{;iJ: KpS4Sr»fc (13 5) « 20 

[0 0 4 9] mMm 5 

if — ^iX>'^Safl£«r 3 - Ki" 6 D N A ^pY4' (D^:=^ V y 

/wyy<-if(7:>:/i^y^p4oj:U?fiK^seH^-- K®^i:^$^ 

S5-a: 5' -CTACGTCGACGCCACTTGCGATTTATTGAG-3' 30 

Tmyy^-^-tLx. s-b i:mmm2tmm\^^m 

L. PCRSfB*tTof:io Rrt;:fRSrl.O%eiSll^.T;</n^ 
;^m^j*t!ll^WL. ii<@^tLfc:«5)0. 13-kb<7>DNA»f^ 

[0 0 5 0] ?Jcl-rODNA»r>T'tpY4'SrS!lPg^mSalI 

-y^m^i^mi^i^i^. ?cRmmx»)^mo. is-kbc^saii/e 

amHlKf^riB J:t/pY4' S*<^m 7-kbC7)SalI/BamHI»f>^Sr 

mm-mmi^tco nhtiti2^<ommn^y^y--> 

B>'r^::t\^xr)yyy^^ hW^^fco 40 

[0 0 5 1] M{^pS5'{C*5tt5^J&»:^/*5J:t>*^:^Ti/ 
l^(D=i- KM^O^-g-SUi^a^tb^^i^^S^^maCS' --GT 

cGAC'-3' ) (D^^^mmm 2 i: wimi^miwrn^m^mA 

ft^cJ:^9fTV^. y^y;^^ KpS5^#fc (0 6) o 

[0 0 5 2] mMm 6 

(D ?f^g$s^:/'^>^^ KpHl(7)^fll 

mMmH^t^iS.Lfc^ -fyy^^ KpLGG300t5j:l>pLGG100 
[Gene, 103, 61 (1991) ] (Omrfyy^^ Kfi. S^^2. 0-k 

b HinciIIIlSf>H-^5Sv^^;li^;fe^|^^c:#A^i^TV^5o 50 



1*W¥7- 1 2 3 9 8 7 
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^^^-Vy f> A • ;^-^V-</W^>f J: [Gene, 10 

3, 61 (1991) ] (CJ:«9St#i-'5r ir;^5^tMT'fe6o * 

A VB jJ^:^/-^ h y i^y^y :x.y—'tM.^^^^'t^':fy 
KpHphO (^-y V;^— • -r^'/N.f AttSS) ^fflv^ 

[0 0 5 3] :b^J:U^':/Tv^/l-^y ir^-/l^y^^^— if 

T^y^««B*T?r^tfDNA»f>tfi. pljGG300S:» 
Mir LTPCRfelClJl^iitsLfCo PCRSiS<?5fc«)<^ 

LGP-a : 5' -CAAGCTTCCGGGAGTAAATTTTC-3' 

Tm.-:fy^'^—t LT. 

LGP-b : 5' -TGTCGACCTGTGAAGAAAGAGAGACGCAT-3' 

^-^yf ^ tJiyy^yy^DNA^^m (^V'J:^:y'y<^:t 

-y— ^tfcSJ) ^fflV^T^fiicLfco PCRSIS^^. Gene A 
mp" kit (y<—^l^::r,/U^^i^^y<l^f±m) SrfflV\ |^ 

ttcoi^— ^/w- ~y->r^7- (DNAJi*S^H) Id J: 9 fir 



[0 0 5 4] 

H2O 62.5 ill 

[lOx] Reaction buffer 10.0 ill 

dNTPs, Mix. , 1. 25 mM 16. 0 //I 

--LGP-a, 20 mM 5.0 All 

T»E>^^^-^ --LGP-b, 20 5.0 /il 

pLGGSOO, 2 ng//xl 1.0 /il 
AmpliTaq^DNA/^e y y ^ — 0. 5 // 1 



[ 0 0 5 5 ] 93 L 0 

55 1.0 5)- 

72 t: 1.0 55- 

rcO*f4^TT-S^£^50f->r >5^/UfTofr:m^ $^{^72t:T* 
7^r^'^>^^:x^— h L. S^SJS«:l.0%i6;gt^.T;^n- 
;^«^*«j{-etb. itfi^ttfcme-kbtDDNARff^}-?: 

n-^>-^L. pP2^#;^Co 

[0 0 5 6] m^^-^^-^-^^^^ SlT(OXo\^ 
LTpHphOO/>-Y ^w^^ z^:yByi^y^y^ hy^^y^y =^y 
— if5te^(^T^{-:^^='^->^^L.;^c:o pLGGlOO^^JPg 
^^Dral lo J: I/Hinc 1 1 -C^Sf* . ^Mi^'^i^ ^ L 0%{6: 

fo'5^0.48-kb DraI/HincII»f>i'S:m« • WKL. rco 
DNA[Br>K'SrCOpHphOOSinaIg|5fS{e::^^t3— pT6 

[0 0 5 7] lEt^^y t5j;T/v?TV/W^y irn— /uy/N' 
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«HinndIII:fo J:U^SalIT*^am. 'M^U^^^^^- 0%(g: 

mM.rii^-:^mm.w^m^m\^. ^0.57-kb Hindni/sa 

^HindIII*5 J:t/SalIT*Q;a LfcpT6(;:i^ t:i 
pHl*#f::o 

10 0 5 8] r:(7)^|c:LT#^tbfcpHUi. pHphO;5^:=i — 

K■r5DNA^:*•LTV^'5p UT 

/uy /N— -^^ite-T-(^):7"a^— ^J?— , 9 — — 

[0 0 5 9] Yx^m<Dm^ 20 

pHl--(7)-=e y *5 J: Ij^v^T ^y?\-^ y "fe n -/i- y if jlfe 

iSEL. pH4Srf^i*LfCo pHlS:»JKffi^mHindIIIT«ia 

L. St-a^^^iJKttiieT'^^ti'^^S. 2-kb HindIIIP5f>i-^ 

[0 0 6 0] r:cO>^7;^^ Kfl. ^2.2-kb HindlllWvft 30 
2 ^BffffffibfcfflRB^^HindlllgBffi^^ 1 ?rm^fii^X 
[00 6 1] ®if/i^n:7r— ;^ - ^\^^^)^^^(D^— 

7"^:^^ K^«^i-6/c*!). pS2. pS3. pS4io<fc0^pS5?r 
»JPfi»^HindIIIT-*ajS^. ^^fi^JS'&JK^l. 0%fg:Sl^.T 

S-ttt-t*tU*^1.3, 1.4, 2.2. 2. 1-kb HindIII^;t^* 40 
gf-WSLfCo rHib(?^DNA»>T'^-<:=^i/y . ;^ 
'^V'-^yU^-f (C>t4-i-5?f^Hte^-<^ >$^-pH4C^HindIIia5 
{4{;i^n— :=:>-^^L. pSH2. pSH3. pSH4*3 iTJ^pSHS^^ 
(0 7) o 

[0 0 6 2] ::ix^>pSH2, pSH3. pSH4i3<J:U^pSH5?rfflV^ 
[0 0 6 3] --^:=^v'y • :3(7-^>--</u^-Y<^>J!aT-^rS 

WL (2X10Vml) IOOm 1^100mlO^if51S • ^:y'K>' 

i§Jfi (^Wm^ttSS) (CHgaU30°CT48BtP«11g<!: 50 



#B8¥7- 1 2 3 9 8 7 
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^T'a Y'fy:^^ VVc^^vyr— [0.8M NaCK lOmM 9 ^^ 
@9ri« (pH6.0) 3 (c:^®L5igi-5rtlc:J:'9. Sfe?^ 
»(**fti?)fco 5mg/inlC0^-r v^v-^^ 

• (Sigma Product number L-2265^ -^^^ 

%m Sr-g-tf>^n h>^^>^ h{k/'<5/>'T--(-®SL. 30 
^T*2^Pp^Si: 5^. ;^V^:7^y]^^-3G2T*5i§L. 
5?«S:2000rpm. S^^-coif^L^^^gf L. :/n hy^^:^ h 
Sra:#^i:LT#. C(7)aiSi^S:i0mlcoyyi^tf h-/u^ 
WL [1.2M y/l-lf'h— /K 50mM CaCU, lOmM h y ^^ife®! 
ISWfK (pH7.5) ] l:::^^^L. 2000rpm. 5:5>(^iS'L^5>ffi 

2 X lOVml t J: 5» y/l^t^ L. 

[0 0 6 4] mz.rf'P^ Yrfyy^ ^^^R50MH-^ 4/zlc;0p 
Hl^?^ (1 //g/Ml) > 6.75^ 1(Z)PEG®JS [50% PEG400 
0, SOrnM CaCl2. lOmM h y T^W^W^M (pH7. 5) ] 4: 
SPX.?ii-^1^. 7k±(;i30^tmb. 0. 5ml<^PEG^?0!Sr*II;t 
S-g^L^ ^?>tc:i.Oml<^y/H:*h— /U^?SE<^:;tlDx./gi'^L 
y^Co r(7)JS^?K300// l?r> 17ml(7)1.5%r;^n— j^4r^ 
tfPDS [0.25% 0.25% ^y;^W>^. 1. 2M V 

/utr h— /K 2.4% i^y- V • hP— ^ • 

(DifcottS!) ] h-bJ-«^. ^bt-^ 

J648^(;i{*?aLr*5V^fcO. 7%T;^n— ;^^^tfPDS 3.0 
ml^a^\ Jg-g^^Sfb^-^fCo 30^T24B*r«1iE!c«»x 61 
3/xg/ml(;)/^^^^■v>r v'>'B (i/^-^ltSJ) , 0. 7%T 
^ri-^^Sr-^tfPDS 3.0mlS:l[gb. 30t:-e4 0 P«1;gcE 

•T^/y'b. •^t^•€i^lO0ml(^:;tH:^al&ift (3%;^S 
0.5%»S^^;^. 0.3%NaN0,. 0. 1% K2HPO4. 0.05% 
KCK 0.05% MgS04-7H20, 0.003% CuSO* -51120. 0.001% 

FeS0rl2H20) {^^g^ftL. 30^T*6 0 P^lfiSir 5 % 

[0 0 6 5] »btT.fci»«JK(i:oV>T> !>1^^#Llf ^ 

V\ ^ti^'tbpSH2, pSH3, pSH4:jBj:U^pSH5?f^Ktel^ft^^^ 
b ^ftt)lf-^v'^^i^Stt<^iii>^»^oyt«SH2-9, SH3-2, 

SH4-5. SH5-3t§*^Scor>::ii;^i5':/:/n'r-r >'^<^i$*Sr 

TS^-t (0 8) o 

[0 0 6 6] i^. r rT*H-it5^fi. j&mm^-<^^—m 

fi. SH2-9, SH3-2. SH4-5*3 J:t/SH5-3ig 

[0 0 6 7] rn^fi-^^v^y ^-^ • 
ix^o.5. 5. ioioJ:Wmg/lTfo'5r.ir;05it^^n;^Co 
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[0 0 6 8] SH4-5ti. ^yidXX/iyTiy/i^^])±^ — 
5 D N A<DTm^mmi^'\f — < V- vSr =1 — K-t"5 D N A 

[0 0 6 9] — SH5-3fi. t5i:U^v^TV/W>5^y 

±x2-'/i^V ^<—^(r>:f ^*S*5 ^tu^c *«T ^ y 
1 Lfc^SftS - Kt- 5 D N AOTSS 

-^MaacOffi-g^lfPfClffffi-r^ L y s - A r g gB&-C:7'n 
5/ $ tl. O i: It ^ ^ tu 6 o 
[0 0 7 0] SH4-5*5J:U?SH5-3^^)l&«fK4^i-^i. "t^^ 

[0 0 7 1] %WS\ 7 

^fe-r> SH4-5t**#JK200mlSr (#BB ¥4-335883) 

(c:t^ev > CMir/i-p — ;^ ^ ^ffl V n 

®tt5>jiiSr (iRFBBBS63-i85997) cD:&fe^;l^^v^H 

(09) o 
[0 0 7 2] mt^h^M^fl^O\^. 

[0 0 7 3] ^(D^g*. m'm'i^^f^(r>^m^mt'^^^ 
[0 0 7 4] mv^ms 

TT^-^/l-^/V;^ - :^y'^'l;i*fi-^?i^Kte^-<^^-pSTA 
14 [Mol. Gen, Genet., 218, 99-104 (1989) ] ^ikT 

f*i&{CfitL. niaPitfe^^^tP^S. 5-kb HindlllBf^tSr 
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^gf-»8!L/ho roDNA»r)tS:DNA>^7:/^^^ 

S> pUC19<^)SiJK»^SmaiaJffi{Ci^>^^n--:=iv^L. p 
N3?:#;^c (011) o 

[0 0 7 5] ® -9-Vw::i>^r— ;^ ' ^ y — 

#lbtLfcpS4SrSiJPS^^HindIIIT*^a^. 
l.0%{£St^.T;<fn-;^l;^i*15(;:#t^^ if— ^i/>'^m 

10 hT*fc6^2.2-kb Hindlll^K-^^gt • 

ff^WSi^:/^;^ ^ KpN3(7)HindIIlSa5f4J-^ n— 
pSN4^#;^c (012) o 

[0 0 7 6] ^^^c(-:l<^pSN4^fflv^T. t;^^/i^=^/^;^ • 

;^y if A01.lt* (Mol. Gen. Genet. , 218, 99-104 (198 

9)) T>i^/l^:^h<D:^l^ (Mol. Gen. Genet., 218, 

99-104 (1989)) id^crji^Rfet^Lfdo m^mm\^± 

^LX^tcmn^^i^lO^ (SN4-1-'SN4-10) ^y>y 
•Tty:/L. ^:n-?tui00mI<^:^S?ft«16 (3 
20 0.5%ffiSS^^;^. 0.3% NaNC. 0. 1% K2HPO4. 

0.05% KCK 0.05% MgS04-7H20. 0.003% CuS04-5H20^ 0. 
001% FeS04'12H20) (dS^SU. 30^T4 0 P^1« t 9 

[0 0 7 7] ^(Ol^^. i#«i«(^fiif— ^i^vtlsicfet 
i^:^^mmt. *t>iS*jilt* (SN4-3) -e*^3 mg/lX^fc 
30 [0 0 7 8] ^iS^J 9 

mm'^^y:^^'^^^^ ^ ± i^^^iy^^li^y^ir^mK^i^- 
fc5^2.2-kb HindIIIif>i'^¥Bf -ftSbfCo r^CODN 
A»f>t«rf-:y;^t^'^^i^^ • ir u If i/^lc>Pf-r 
^/<^^_pLi (Biosci. Biotech. Biochem. , 56, 315- 
40 319 (1992)) (DHindUl^mc^ x^^::^::^^]^, pSL4 
(013) ^#fco 

[0 0 7 9] ^{z.:z(DpSL4 ^fflV^T. 1^ ;^ a -x- ir 
y. . irl^t*iy^SHY2 (ATCC 44770) 
(J. Bacterol., 153, 163-168 (1983)) T^fl^Wfe^b 

;^cio 3l^^lfe{;i^WLT^;^cJi^K«5^f*^lt*^t:*'5/^^ • 

T^Zfl^, 20 mg/mlcD'^^i//^. 20 mg/ml CO h y :7' h 37 
T>'. 20 rag/nil(7)t ;^^v?>'^^tf*/M#ifi (2% i^/l^ 
3—;^^ 0.67% Yeast Nitrogenn Base w/o amino acid 
(Difco)) 50 ml \Z,mnL. 30"CT-24B#rNl8i 9 ig* L 
50 fCo »t)ntl#^Jfgl ffll^, 0.003%(75CuS04'5H20^'^tf 



(9) 
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YPGal^lfi (2% :fSy^ V-T.^ 2% /-Ky^7°h:/. 1%^ * I 
50 mHiSSL. 30'CT*48^KSi: 

[0080] ^(Df^^. mmmmm\a-i^-^i^> tm 

[008 1] 

[0 0 8 2] * 
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[0 1 1 5 KpLGR80(?5flt^^|l«Sr^-ro 

[1^2] h'pw (omm^m^^-to 

im3] :fy:^^ KpS2co«^^lil^^i-„ 
(1141 -^fyy^S. KpS3<7)#|^^|il^*i-o 

[ia 6 1 5 KpS5W«^#Ili*7pi-e 

[12 7] KpSH2. pSH3, pSH4io iO^pSHS^SfllS 

[HIS] #aJl^slte^fe*<o•^^* — Jv^-^sttSr^-r, 

[g|9] y Mf— '<W©SDS7K1JT^' U/t' 

[mo] y ='>\fi-:^ h-f—^i^>'<D^^m-^ — °> 

[011] 7*7 ;^ 5 KpN3C0fl||S#|ii?r*i-c, 

(mi 2] KpSN4w$!ii5s^^ifiia^7j%-ro 

(lai 3] KpSL4O©J|iB»*«60^:^i-<. 



[01] 



[112] 




UCS : vA^*D-^>yv^ |, 



(10) 



2 3 9 8 7 



111131 



m7] 



j PCR 





H :KiDdm 
S :Sal I 
X :Xho I 



: ir^s>'>m&f' ' mBwrnBtL^- kirk 

:MmilVtt 



EcoRI 

Hiodm 

Sal I 






[Z3 



: {Tn i'^' B« Jid; h 9 >a 7 X 9 — If 



141 



[Ell 01 



I PCR 




B :BaBiHI 
8 :EcoRI 
H :HindIS 



10D 



P 50 



O Native sap«cin 

0 XQCOKblnaat iftpaelD 



y /1-H?flU5^ ♦ t - * ~ 



10 



S 5 



-L. 



0.05 0.1 0.5 1.0 

Sapecia afltount ( ps/atsay ) 



(11) 
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[115] 




[me] 




H 



[01 11 




S :SaI I 

CEI 



(12) 



2 3 9 8 7 



[08] 

3 i 




— 39kDa 
(MDGL) 



u — 




1 






:/ 


2 




u — 




3 




I — 




4 




u — 




5 : 








6 : 





(MDGL:iy*J ^ tfi/'ZVJtr 94 n-* >Ja' - k' ) 
[119] 

1 2 



MW (kDa) 

43. 0 — 

29. 0- 

IB- 4 — 
14. 3 — 

6. 2- 
3. 0-* 



^ - i' 1 : 3c ^22 IT - -5 y 
f - 5' 2 : IS © |g 5S 




B :BarflI 

H :Hiiidm 
S :Sal I 

U't—maw - yD«-«- 



imms] ¥fiJc6¥i 0^270 
imiEM^ms^] 0 0 5 7 



[MiEF*9^] 

[00 5 7] tJiDSv'Tv/W:/!; -fep— /wy^-? 

?>7T5y®f3S«e*T'^^tS'DNAWf>K-^, JJATOi 



(13) 



i|$^5p7-l 2 3 9 8 7 



mm^H i n d 1 1 1 isxrjs a 1 I T*j0;3i^. j^mu 

0. 57-kb Hindlll/Sall m)i^^M 
•fflSSU rc9DNA»r;t^l^i:<*JiS»^H i n d I 
I lJ:U«Sa 1 I-CaiabfcpTeiCiJ'a-nV^^L. 

p H 1 ^mco 

IffiiE*f*«B*l 00 64 

[0 0 6 4] m^-^^^hzfyy^h^^dOfi IK. 4 fi 
1(DDNA^J« (1 Mg/;/ 1) , 6. 7 ItDPE 
G^JK : 5 0%PEG4 0 0 0. 5 0 mM CaC 
1 1 OmMhy ;^iSi^^|lrJK (pH7. 5) ] ^JP 
X-iS^m. 7k±i;i3 0 5>»SL. 0. SmlCOPEO^ 
mi:M^m^U $?>{c:i. Oml(Dy/Hi'h-/i-^?« 
SrAD;tJi'&'Lfco rog^JKS 0 0 // 1 Sr. 17 ml (7) 

1. 5%T:^n— T^^^t^PDS [0. 2 5/:ka:ffi^ 
0. 2 5%^/:tl^4 1. 2My/^'l:*h— /K 2. 
4%^^- h • T^^^f.;;^ hn— • (D i f c oth 

^SMLr:^b^V^f-0. 7%r;^fn— ;:^^^?:fPDS 3. 
OmlSrftf\ S^mBlk^itfcic 3 0t:T'2 4B#P^*Sc 
g^. 6 I 3 n s/raKD/^^Vr^Tyfiyl^B (-y^-^ 
f±m) . 0. 7%T;^P-^*'^t?PDS 3. 0ml 

^fiUb. 3Ot:TM0F«1)5SgL. yi^-h±,{mmL 
oomi(D^a,m»m {3%:ka.^s o. b%m 

0. 3% NaNOs, 0. 1% K2HP 
O^x 0. 05% KC U 0. 05% MgS04- 
7H2O, 0. 0 0 3%Cu SO4 • 5H2O, 0. 0 
0 1% F e SO4 • 1 2H2O) {^^mUU 3 OX:V 

l^«cffiiE3l 

IttiE»^^@*l 00 7 9 



[00 7 9] »:lC^(^pSL4^fflV^T, 
•fe^ . -fe Vtrv^SHY2 (ATCC 4 4 7 70) 

«e<^:^S (j.Bacterol., 153, 
163-168 (1983)) "C^i^K^^bfCo 

2 Omg/m 1 CD^^^v^/U, 2 0 m g/m 1 <^ h y 7" h 
2 Omg/m 1 Ot;^^v^>^^^tfft^h@S6 

(2%i5^/l^=»— ^> 0, 6 7%Y east Nitro 
genn Base w/ o amino acid 

(D i f c o) ) 5 0ml KmUL. 3 0t:-e2 4^^ 

fifc5^«ufco mhivtimmmimii:. o. 003 

%(^)Cu SO4 • 5H2 0Sr^?>YPGa 1 i&flS (2% 

b-;?^, 2%4^y-<7'hV. 1%®^S::3^^>^) 5 
OmHCg^aL. 3 0t:t?4 SNP&^tgt 

^fm^mm {^/i-hyy^j-csLGc. 

r^±m) ^m^'X2omcmB\^s ^^:^^yy^y7' 

[ffi]E»^««^i mmm 

imi] T^^;^^ Kp LG r 8 QOm^^M^^'to 

im2] yy:^^ h*pY4' (omm^m^Trz-to 

ims] y'yy^^VpS2 (om^^M^Ty^'to 
[(341 7'y;^5:KpS3 om^^M^Tjk-to 

[115] 7^^^^ Kp S4<7)«iS^)Ii^^i~o 

[061 T'^^^^^KpSS (OHH^^HBSttj^-To 

[07] Kp SH2. pSH3. pSH4*5i; 

p s H 5 (DMwmmmm ^^-To 

[091 yni^lf''^'>'Mf— -2t/:/(^SDS;^^yTi5'y 
[mio] y I3>'t^^:/^if--<v^>^(7)3^^S■f-^^' 
[01 11 ^7;^^ }^pNS<omm^Mi:^'to 
[012] T'y^^ Kp SN4COSiiPg^^iffi0^;^"to 
[013] :7'9;^^ Kp S L4CO^JPg^*ife0^?3^i"o 



(51) Int. CI. « mm^- /t(^sa#^ fx . &m^7sk®m 

(Cl 2 P 21/02 
C 1 2 R 1:80) 

(C 1 2 P 21/02 
Cl 2 R 1:865) 



